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DESCRIPTIVE TITLE 

Method of manufacturing of low odor packaging materials. 


BRIEF ABSTRACT OF INVENTION 




This invention describes a process of producing low odor packag- 
ing materials out of plastic film or paper, solvent or water based 
printing inks and electron beam curable coating utilizing UV lamp 


and EB curing unit 
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DETAILED DESCRIPTION OF INVENTION (SEE INSTRUCTIONS REVERSE SIDE) 

Background of Invention 



This invention relates to a process of producing food packaging materials utilizing solvent or water based 
liquid inks and electron beam coating, serving for ink protection and gloss enhancement. 



Prior Art 



Cryovac's patent US 6 528 127 is teaching a manufacturing process of food packaging materials compris- 
ing of printing with solvent based inks over plastic film, drying the inks and then applying EB curable, pro- 
tective and decorative coating. In this process, excessive amount of residual solvent is typically trapped in 
the ink under EB coating causing excessive odor of the packaging material. Additionally, since drying rate, 
is significantly different over multiple ink trapps, cure and friction characteristics of the finished packaging 
material are very non-uniformed throughout the printed image. This, in turn, can cause problems with 
processing the packaging material in the filling lines and higher extractables from the cured EB coating. 
For example, a job printed at Performance Packaging with three solvent based inks on the polyethylene 
film and over-printed with EB coating, has the following cure pattern - coating over PE film - 30 MEK rubs, 
coting over white - 8-10 MEK rubs, coating over yellow, over white - 3-4MEK rubs, coating over black, 
over, yellow and over white - only 1 MEK rub. 



Summary of Invention 

This invention describes a process of producing low odor packaging materials that requires printing with 
solvent or water based printing inks, substantially free of curable functionality, over the plastic film or pa- 
per, drying the inks, exposing the printed image to UV lamp, applying electron beam curable coating over 
the inks and curing it under an exposure to EB irradiation. This process allows a low odor packaging mate- 
rial with uniform friction characteristics and reduced microbial content. 



Advantages Over Prior Art 

Introduction of UV lamp in the process of producing EB coated packaging material has several distinct 
advantages over the Cryovac's patent. Heat, generated by UV lamps helps to remove residual solvent 
which otherwise trapped under EB coating causing excessive odor of the packaging material. Also, 
trapped solvents negatively affect cure and COF of EB coating. Additional benefit of UV exposure is an- 
timicrobial action of UV light that reduces microbial count in the packaging material, extending shelf life of 
packaged food. 



' Description of Invention 



Example 1: 

A 75 micron thick opaque polyethylene film was coated with a solvent-based red ink (nitrocellulose / poly- 
urethane based) and dried using a hot air gun. Thereafter, a thin protective layer of electron beam curable 
coating was applied over the red-coated film with a #3 Meyer bar. This was electron beam cured at 3 
Mrads, 100kV acceleration voltage and less than 200ppm oxygen. The resultant glossy film has a 60 
degree reflective gloss of 71-73% and had a solvent resistance of 17-20 MEK (methyl ethyl ketone) dou- 
ble rubs. The face to face coefficient of friction was 0.39-0.40 static / 0.31-0.32 kinetic as measured on a 
TMI (Testing Machine Instruments, Amityville, NY, model 32-06) slip friction tester. The residual solvent 
as measured by GC-headspace was 593 mg/ream. 

Example 2: 

A 75 micron thick opaque polyethylene film was coated with a solvent-based red ink (nitrocellulose / poly- 
urethane based) and dried using a hot air gun. Immediately thereafter, the coated film was subjected to 
250 mJ/cm 2 of ultraviolet radiation (UV). A thin protective layer of electron beam curable coating was 
applied over the red-coated film with a #3 Meyer bar. This was electron beam cured at 3 Mrads, 100kV 
acceleration voltage and less than 200ppm oxygen. The resultant glossy film has a 60 degree reflective 
gloss of 71-73% and had a solvent resistance of 24-32 MEK (methyl ethyl ketone) double rubs. The face 
to face coefficient of friction was 0.39-0.40 static / 0.31-0.32 kinetic as measured on a TMI (Testing Ma- 
chine Instruments, Amityville, NY, model 32-06) slip friction tester. The residual solvent as measured by 
GC-headspace was 402 mg/ream. 



Table A: 





MEK rubs 


Residual solvent 


CoF 


60° Gloss 


Example 1 (no UV) 


17-20 


593 mg/ream 


0.39-0.40/0.31-0.32 


71-73 


Example 2 (UV) 


24-32 


402 mg/ream 


0.39-0.40 / 0.30-0.31 


71-73 



Main Claims 

1 . A process of producing food packaging material comprising of printing on plastic film with liquid 
inks substantially free of curable functionality, drying them, exposing inks to ultra-violet irradiation, 
applying EB curable coating over the ink and curing coating under electron beam exposure. 

2. A process of claim 1 one where an ink is solvent based. 

3. A process of claim 1 one where an ink is water based. 

4. A low odor packaging material, produced according to claim I with residual solvent remaining after 
UV exposure less than 500 ppm total. 

5. A packaging material, produced according to Claim 1 with minimum cure of EB coating, regard- 
less of number of trapped colors, that is not less than 5 MEK rubs. 
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